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Combining the Phonograph and the 
Camera 
By Albert Marple 
ONE of the most important of recent inven­tions is the electrically driYell alllmratus 
whereby absolute synchronism is obtained be­
tween the motion picture camera or projector and 
the phonograph. 1'01' years inventors haye been 
trying to devise some means whereby motion pic­
tures may be made to correspond accurately with 
the talking machine, thereby producing talking 
moving pictures. A number of machines have 
been presented, but without exception there has 
been something lacking i n  these. ]�ither the talk­
ing machine would get ahead of the pictures or 
the projector would speed up, leaving the record 
on the talking apparatus far behind. The writer 
saw a very amusing exhibition in Los Angeles, 
Cal., some time ago. Talking motion pictures 
were the feature of the evening, and they drew a 
large crowd. The pictures and the phonograph 
reeord started off together and everything went 
weil for a minute or so, when it could be noticed 
that the talking apparatus was gaining on the 
projecting machine. Soon the difference between 
the machines became so great that it was indeed 
amusing. The phonograph would reproduce a 
dog's bark, and a short time later the picture of 
the animal was thrown on the screen. 'rhe t wo 
machines failed utterly to register. 
One of the latest talking picture machines in 
which electricity is brought into play, is the work 
of Mr. O. E. Kellum of Los Angeles. The writer 
has seen the apparatus in operation and can 
truly say that the work done by it is remarkable. 
From the time the machines were started until 
they were finished the :-;ynchroni";lll Wll" perfect. 
When the pictures Ollf'ued the performer's mouth 
the phonograph made him sing or speak. A film 
five hundred or a thou-
sand feet in length was 
run, with a correspond­
ingly lengthy phonograph 
record ha yiug a single 
word or sentence in the 
middle, and the words 
and the pictures corre­
sponded perfectly. 
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The moving picture apparatus and 
solenoid motor that propels it. 
picture machine. 
Fig. 2.-Sections from a panoramic film. 
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Moving Picture Panoramas 
By Dr. Alfred Gradenwitz 
H UW interesting it would be to combine the panorama's illusion in space with the moving 
picture's  illusion in time ! Why not have "ani­
mated panoramas"? 
A� far back as fifteen years ago, a French 
inventor designed a "kinetorama," destined to 
project such panoramas on the walls of a circular 
hall, but the method used, a battery of ordinary 
kinematographs, each covering a given portion of 
the circumferencc, was too complicated to be 
adopted in actual practice. 
A Ba varian engineer, Dr. Hans Goetz of 
:VIunich, has simplified the problem by using the 
ordinary moving picture camera suitably modified. 
Ordinary panorama cameras are known to be 
based on the rotation of an objective round a ver­
tical axis, this objective recording on a semi­
circular film a panorama covering an angle of 
140 degrees as a maximum. Another type of 
panorama ca mera is arranged to rotate round its 
stand, while a film in its interior passes i n  front 
of the slot. 
The accompanying diagram is a top plan view 
of such an appara tus: a is the vertical axis 
Hound which the camera b rotates. The objec­
tive c comprises an adjustable slot d, below which 
a film e is arranged to pass under the action of a 
gearing controlled by the axis, while unwinding 
from drum f 01\ drum g. 
When this apparatus is made to rotate once 
round its vertical axis, the whol e  panorama i" 
reproduced photogr3llhically. or, as it were, un­
wound, on the film. Howeyer, it suffices to pro­
vide for a continuous rotation at  a speed corre­
sponding with the normal rate of moving picture 
projection ( that is, about fifteen revolutions per 
second ) ,  in order to produce a most unexpected 
conversion, and to trans­
form the camera into an 
idea 1 panorama kinema­
tograph. The pictures 
1 hus obtained, at fir,.;t 
sight, do not seem to 
have any thing in com-
mOll with 
ture films, 
moving-pic­
an d a l' e 
nothing but a panorama 
c o n  tinually unwound. 
comparable to a wall­
paper border ( Fig. 2). 
However, on examining 
the p a n o r a m a  more 
closely, the pictures are 
seen to differ from one 
another, any moving ob­
jects occupying more or 
less different positions. 
as on the sections of au 
ordinary kinematograph 
film. In fact, the only 
distincti ve feature of 
the panorama film is 
the substitution of a 
single, continuous pic­
ture for an intermittent 
succession nf film sec­
tions. 
Any phonograph and 
projector or c a m  e r a 
may be used with this 
apparatus, there being. 
however, some prepara­
tion to be done to the 
machines. The phono­
graph may be run by 
e i t h e I' electricity or 
other motive p o w e r ,  
electrical energy being 
much preferable to any 
other. The pin which 
runs upward through 
the center of the round 
(lisk is made especially 
strong, and has at it,.; 
apex a bevel gea r. A 
c o r  I' e s ponding bevel 
gear connects this to  a 
horizontal rotating rod, 
the 0 p p 0 s it e end of 
which constitubls the 
(Ooncluded on page 218.) 
Interior of the experimental apparatus, 
showing the mechanism. 
The experimental panoramic moving picture 
camera. 
This picture has to be 
projected on the walls 
(Concluded 1m puye 21R.) 
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L E G A L  N O T I C E S  
f'ATENTS 
Combining the Phonograph and the 
Camera 
( Concluded from palle 208.)  
If you have an invention which you wish to 
patent you can write fully and freely to Munn 
&; Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device. explaining its operation. 
All communications are strictly confidential. 
Our vast practice. extending over a period of 
more than 'lixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods. terms. etc.. in regard to PATENTS. 
TRADE MARKS. FOREIGN PATENTS. etc. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 
MUNN &1 COMPANY 
axis of the commutator, which is divided 
into six separate parts, this being for the 
purpose of form ing a make-and-break cir­
cuit. From the commutator the electrical 
current passes by cable, which may be of 
any desired length, to the projecting ma­
chine or camera. For illustration, we will 
employ the projector. From this ca ble the 
current passes t o  a solenoid motor, con­
sisting of six oscillating electromagnets, 
each of which is equipped with an anna­
ture or plunger. These magnets are cylin­
d rical i n  form a nd their bottoms are 
especially wired. 'l.'he upper ends of these 
plungers are connected to a horizontal 
cra nkshaft, which in turn is connected 
with a mecha nism that turns the pro-
3 6 1  B R O A D W A Y .  N E W  Y O R K jeetor by means of bevel gears. 
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intended, this being to draw its respec-
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. is this solenoid m otor compelled to work, 
the speed at which the projecting machine 
runs being in st rict accord. I t  will he 
seen that it is  impossible for these ma­
chines t o  go at different speeds. The speed 
of the phonograph regulates the commu­
tator, which in turn controls the electric 
Si��;Ea�J �:eJ;R�oE !!�:rEii'';:'O�rr; �tPf.3;�:;; motor which propels the proj ector. The 
����efo"'a:�1o�\�2�t��u"tof �'::h?l�� Fi.��s,�- operation is very simple when understood. 
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Inquiry No. 9371 . Information wanted where one 
could buy or have made to order machine to be used 
for making solid back brushes 
Inquiry No. 9372 .  Wanted the name and address 
of manufacturers of a collapsible box about 12 inches 
square. It must be strongly made to withstand 
rough usage in transit. 
Inquiry No . 9373 . Wanted the name and address 
of a manufacturer of machinery that will make twine 
out of scrap paper. 
Inquiry No . 9374.  Wanted the name and address 
of manufacturers of a powder paste which, when 
mixed with cold water, will make a white paste suit­
able for papering, costing no more than 3 cents per 
pound in ton lots. 
Inquiry No . 9.J75.  Wanted the name and address 
of the manufacturer of a separable fastener, invented 
especially for shoes and other articles. 
Inquiry No . 9376 .  Wanted the name and address 
of a manufacturer making clock-work mechanism for 
running window display machines as employed by 
safety razor manu facture. 
Inquiry No . 9377 .  Wanted the names and ad­
dresses of factories making farm implements for 
export. 
Inquiry No . 9378.  Wanted the name and address 
of a manufacturer of smooth metal mirror frames. 
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ror and a cardboard back. 
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tion desired concerning available specimens. 
Inquiry No. 9380.  Wanted the name and address 
of a Inanufacturer of burners and handles for gas .. 
heated sad iron. 
Inquiry No. 9381 . Wanted the name and address 
of manufacturers of vacuum adhesive hangers or 
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etc . . to walls of buildings. 
Inquiry No. 9 .182 .  Wanted the name and address 
of a manufacturer who can make a small or large 
quantity of sugar bowls with trade marks incorpo. 
rated therein. 
Inquiry No. 9383.  'Vanted the name and address 
of a manufacturer who can make clock movements 
suitable for fly trap . They must be furnished at 
low cost and must operate a belt for a period of 
from two to four hours. or more. 
Inquiry No. 9381, .  Wanted the name and address 
of a Company that can manufacture a combined 
toothpick and toothbrush made of speCial wood. 
Inquiry No . 9385.  Wanted the names and ad­
dresses of manufacturers of machines used for per­
forating music rolls for automatic pianos. 
Inquiry No . 9386.  Wanted a device to prevent 
eavesdropping on party telephone line. 
Inquiry No . 9387.  Wanted the name and address 
of manufacturer of composition roofing for tops of 
freight cars that will stand reasonable wear and 
tear, and for extreme wet weather and hot tropical 
climate. 
Inquiry No. 9.188. Wanted the name and addres­
ses of manufacturers of a fiber board, which is abso­
lutely smooth on both sides. not subject to warping 
and free from any imperfect ions such as ridges or 
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tive to make its Ui;e practica.l . 
Inquiry No. 9.189 .  Wanted the name and address 
of manufacturers of valves , cylinders, gages, ft1 ling and weighing stands and all 
and appliances which enter into the manufacture, 
transportation and sale of compressed gases . 
Inquiry No. 9 .19u .  A syndicate of gentlemen de­
sire to get in touch with an inventor or manufac­
turer of some small patented article with a view of 
placing the same on the market. Large capital and 
expert sales force if the invention or article stands 
examination. Automobile specialties preCerred. 
InquiTII No. 9391 . Wanted the name and addr_ 
of makers of plants for the utfllzatlon ot by-product. 
from saWdust, also waste wood . 
The very same opera tion is used when 
the pictures are being taken and the rec­
ord is being made. 'l.'he unexposed film is 
placed i n  the camera and the blank record 
is put upon the phonograph. Before the 
machines are started the points of sta rt­
ing are marked so as to be easily found 
when it is desired to employ the reproduc­
ing process. The phonograph is started. 
this propelling the commutator, and this 
i n  like manner governing the speed of hl'  
motor or set of m agnets by which the 
motion picture camera is propelled. The 
machines may be stopped and sta rte<l a t  
any point o r  points, operation t o  b e  re­
tiumed In tel' hy simply :-;tarting the phono­
graph, and this without the loss of H�'n­
chronism. The motor used to run the 
ca mera is lIot so la rge as the one by which 
the projector i s  propelled. In fact, the 
camera motor is so small that it may 
readily be ca rried from pl ace to place in 
a hand case. Each of the projector mag­
nets is about four inches in diameter and 
ten i nches in length. As it  i;.; now possi­
ble t o  make phonograph records with the 
performer 8tn uding a t any distance up to 
thirty feet from the recorder, the comhin­
ing of these two instruments for the vro­
tIuction of all ordinary scenes or plays is 
extremely practical. 
Moving Picture Panoramas 
( Concluded from page 208. ) 
of a large circular hall, so as to cover simul­
taneously the whole of it,.;  circumference. 
In a n  ordinary kinematograph, films are, 
of course, projected by a n  intermittently 
operating mechanism, each section being 
successively illuminated, vroj ected, and 
adnlllced in one sixteenth of a second. 
The llrojection of moving-picture pano­
rama films is by no mean" more difficult, 
provided the ca mera described be supple­
mented by some illuminating means. 
In order to facil itate the u nderstanding 
of the underlying principle, let the film be 
supposed to be lighted intensely by a lamp 
a rranged close behind it, a bove the axis of 
rotation a, thus converting the camera 
into a lantern p roj ecting on the screen a 
narrow picture, in accordance with the 
width of the slot d. 
Suppose the apparatus, installed in a 
circular hall with white walls, to be set 
rotating s' owly : Narrow pictures, corre­
sponding with each point of the original 
scene, will appear successively at the 
various parts at the circumterence. J:t' a 
S INCE LEAVING COLLEGE you have often thought of study in some particular l ine which would CONTRIB UTE TO YO UR 
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DO PRESE N T  C O NDITI O N S  GIVE Y O U  AN 
OPPORTUN ITY TO TAKE UP SUCH STUDY ? 
IF SO YO U TrILL BE INTERESTED IN THE FACT THA T THE 
Michigan College of Mines 
Houghton, Michigan 
will du ring the coming year pay particular attention to men who atte n d  to 
take courses for such special purposes. 
Write to its president, telling him j ust what you would like to take up. 
The College i s  located in the heart of the �reat copper mining di�trict ?f Lake Superior, and the surrounding mines,
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Better at Vera Cruz than at Santiago 
That is what E fficiency did for the gunners in the Navy. In the Spanish-American War, 
our Blue-jackets fired one shot in five min utes, and hit one time in thirty. Today our men 
fire two shots a minute, and, at 1 0 , 000 yards , hit tile bull's eye one time in three. And 
they hit the target every sinyle t ime. 1 2 00 per cent improvement, says E x-S ecretary of the 
Navy Meyer, due to the S cience of Efficiency. These same prin<'iples Harrington E merson 
has at last put in such form that you, as an indiv idual , " can get more out of yourself-your 
brain and your body-through the 
EDlerson Course in Personal Efficiency 
Written hy Harrington Emerson, conducted 
by the Review of Reviews Co. ,  to bring to every 
man and woman the power to make the most of 
their abilities. Efficiency does not mean tables 
or records-or new tricks or investment. It 
means simply the shortest, quickest, easiest 
way to reach any goal. It means taldng your 
brains and hands, the work you are doing, the 
way you are living, and so using all of them 
that you will get more out of them, with less 
work. It teaches you to manage yourself with 
the same: foresight. saving of en.:.rgy-and acu­
men as though you were a bank or a factory. 
Forty years Harrington Emerson has studied 
the science of effiCiency. In the twenty years 
be has practiced as a consulting engineer of em .. 
ciency he has been retained by over 200 busi­
nesses, great railroads and manufacturing 
corporations to set them on the right. the shor­
est path to their goal. And now at last he has 
put this accumulated knowledge of these forty 
years into a course of lessons which you can 
learn in home study. 
Ch ..... i .... the Li.e. of Tho •• and. of Men and WOlDe. 
Efficiency is changing the lives of thousands 
of men and women all over the world-chang­
ing them frOm blind groping on unknown paths, 
from struggling with wasteful methods, with 
bad days . with uncertain action, with worried 
hours, with mistakes and bad advice, to sure 
progress on the cJear straight road to success. 
Efficiency isn't only for the business man-it reaches 
so far down into the roots of life that wherever, 
whoever, whatever you al'e you need eltl-
clency. _ 
Here are the experiences of some people who are 
taking the Emerson course now: 
The salesman wants it sent to every retailer with 
whom he deals because they will then be more intelligent 
buyers. 
The California State official who saved thousands of 
dollars on one job alone through the first few lessons. 
The physician who gets a chance now to have some 
pleasure. 
The woman whose home now runs so smoothly. 
The train despatcher who cut down his own work and 
made the train safer. 
The Financial Editor of a New York newspaper who 
with the first lesson cut down his working days three 
hours and used the time to '1et back health long Jost. 
The man in Canada who 1 S  getting a better education 
because it saved his time and taught him how to study. 
The Secretary of the Y. M. C.  A. who writes that 
this is the greatest thing in an educational way that the 
Y. M. C. A. in his city has ever undertaken. 
These and thousands mor�the letters pour in 
every day. saying that the course is worth $5 000 . 
that it is limitless in its possibilities for good:·that • 
the student feels in him a" new power, a new fa­
cil ity, a new possibility, a new keenness in 
pleasure and work and health. 
Learn the way to work less hours, to 
make more moneY,to get more fun, to have 
better health - and learn it from the 
man who taught the U. S. Navy and 
the Santa Fe. 
FIRST LESSON GIVEN AWAY 30 1m .... Pl.ce 
New York 'The idea of Efficiency is too big and too new to tell a11 about in an advertisement. We 
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will throw out for you a blazing lill"ht on your own latent abilit.y. that it will reveal 
to you beyond our power to describe possibi l ities in your mind and hand that are 
now lying dormant, that it will wake you up to a bigger, better, richer, fuller l ife. 
r- You are trying to get wealth-honor-fam�ea3�You cannot get any of 
them by the quickest, easiest, shortest way unless you have applied the 
principles_of Efficiency. 
Send -the coupon today without money. It's your first step on the 
shortest way to your ¥oal. It brings you the first lesson free and the 
whole story. The flymg minutes carry with them your opportuni­
ties. The sooner you start your course the sooner you will arriv� 
Se!ld the coupon TODAY. 
REVIEW OF REVIEWS 
30 IrriDIr Place New York 
Send me free of charge 
the first lesson of the Erner­
I'on Course in Penonsl Effi-
dency. Also fuJI particul ars 
aiJout the course. This puts Ill. 
undeT no obligat ion. 
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